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Case report
SUMMARY: Gunshot wound rehabilitation represents
a  major  challenge  to  both   ral  and   axillofacial
Surgeons, and Prosthodontic Specialists. Facial gunshot
injuries  may  have  serious  aesthetic  and  functional
effects for the patient. The aim of this clinical report is
to present the prosthetic rehabilitation of a 63- year-
old  patient,  whose  previous  gunshot  self-injury  had
resulted in a large defect in the anterior maxilla, upper
lip, nose and nasal floor. 
After a series of surgical reconstructive attempts with
soft tissue flaps, which had taken place in the past in his
native country (Russia) and had not involved any pros-
thesis, the patient was referred to our clinic by a gen-
eral dentist 3 years ago, due to difficulties in the fabri-
cation of a complete denture. The treatment included
surgical removal of the oversized fat tissue mass, thin-
ning of the previously used palatal flaps and simultane-
ous placement of 3 mini-implants and 1 regular dental
implant in the posterior region of the maxilla to sup-
port an implant-retained overdenture with ball-attach-
ments. The importance of close collaboration between
surgeons and prosthodontists is also stressed. 
KEY WORDS: maxillary defect, trauma, mini implants,
dental implants, implant-retained overdenture
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INTRODUCTION
Gunshot wound rehabilitation represents a major chal-
lenge  to  both  Oral  and  Maxillofacial  Surgeons  and
Prosthodontic Specialists. Even though these wounds
do not necessarily pose a threat to an individual’s life,
they might have serious functional, psychological and
aesthetic implications (Hollier et al. 2001, McLean et al.
2005, Glapa et al. 2007). Large discontinuous defects
are usually reconstructed by bone grafting combined
with different types of flaps, including non-vascularised
ones, free flaps, osseomyodermal, myodermal, perito-
neodermal, peritoneal and bone flaps (Markowitz et al.
1989, Taher, 1990, Duffy et al. 1998, Motamedi et al.
1999, Chang et al. 2001, Motamedi, 2003, Ni anci et al.
2003, Yuksel et al. 2004, Vayvada et al. 2005, Vinzenz
et al. 2006, Chiapasco et al. 2008, van Gemert et al.
2009). The primary aim is to restore the defect’s tissue
continuity and structure, as well as to construct an alve-
olar ridge of the right size and shape (Tideman et al.
1998, Leung et al. 2003). Besides the surgical recon-
struction of soft and hard tissues, prosthetic restoration
of the dental arch and occlusion is also essential. 
The use of osseointegrated implants can have signifi-
cant advantages in similar cases, as dental implants rep-
resent a biologically acceptable and predictable treat-
ment option for partially and fully edentulous patients
(Adell et al. 1981, Branemark, 1985, Adell et al. 1990,
Zarb and Lewis, 1992, Lekholm et al. 1994, Zarb and
Albrektsson, 1998, Landes, 2005). Due to their good
prognosis, dental implants are also acceptable in the
treatment of maxillofacial defects (Landes, 2005). The
loss  of  soft  and  hard  tissues  often  makes  implant-
retained overdentures necessary to adequately support
the  lips  and  cheeks  and  restore  oral  function  (Van
Steenberghe et al. 1990). 
The aim of this clinical report is to present the pros-
thetic  rehabilitation  of  a  63-year-old  patient,  whose
previous  gunshot  self-injury  had  resulted  in  a  large
defect in the anterior maxilla, upper lip, nose and nasal
floor.
CASE REPORT
An  otherwise  healthy  63-year-old  male  patient  was
referred to our clinic by a general dentist. He had a
large defect in the anterior maxilla, reaching back to the
molar region bilaterally, as well as in the upper lip and
nasal  floor,  which  had  resulted  from  a  gunshot  self-
injury 30 years before (Fig. 1,2). He had undergone a
series  of  surgical  operations  in  his  native  country
(Russia) to have the bullets removed and trauma was
reconstructed by means of an abdominal tube flap and
radial flaps. However, these operations had failed to
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ments and ensure adequate background for prosthetic
rehabilitation  by  means  of  a  conventional  complete
denture. Thus, the patient did not have any prosthesis
on, which had significant aesthetic and functional impli-
cations (mastication, articulation and vocalisation). 
The panoramic and CT images revealed a significant
mid-facial defect (Fig. 3,4). No specialised bone imaging
techniques were implemented (Cone Beam CT) due
to the lack of the necessary equipment in our hospital
and the patient’s financial difficulties. Clinical examina-
tion revealed a loose soft tissue mass covered with skin
and hair in the palatal area, which had resulted from the
thickness of the flaps that had previously been used and
complicated the fabrication of a conventional denture
(Fig. 5). As the patient rejected the option of autolo-
gous bone grafting, it was decided to surgically improve
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Fig. 1: The patient’s frontal appearance before
treatment.
   . 2:                                  .
Fig. 2: The patient’s profile appearance
before treatment.
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Fig. 3: 3D CT imaging of the defect.
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Fig. 5: Intraoral
view of the defect.
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Fig. 4: Pre-treatment Panoramic x-ray.    µ                                         (   .
6).                           µ            µ    
                                                  -
                                                -
                µ            µ  (    .  7).              
 µ                                                
                         µ    . 
                                   ,                
       µ                 , µ                   µ  
    µ                          µ  µ             
µ                                 (   . 8,9).
     µ                    µ                   -
                                                
                    4  µ     µ             ,     
          µ        (   µ      3,5 mm     µ      13
mm)                               µ              
µ     µ     µ     (   µ      2,4 mm     µ      13
mm)                                                 
         µ     (   . 9,10,11).       µ             
                        µ     µ         µ       -
                     µ                     ,  µ      
                        µ                        
          -                 µ     µ         µ -
                                            µ    -
   .      µ           µ                     µ 
                                µ      µ   µ   
             µ                           µ     .
        µ     µ                                  -
                                 .             
µ                                               -
     µ                          µ    - µ     µ    µ  
                 µ    (   . 12,13).               -
         µ            µ            .           
    µ     µ                                        -
                                                 -
     (   . 14,15).       ,                µ         -
                             .          4 µ          
                µ         µ     µ              -
                                                   
                                                -
 µ                                             .
                         µ        6 µ    , 1     2
                    µ       &                             /
Hellenic Archives of Oral and Maxillofacial Surgery
154       µ    .        ./Zouloumis L. et al.
the soft tissues in the area and then proceed to pros-
thetic rehabilitation. 
After  taking  the  impressions  of  the  dental  arch  by
means  of  alginate,  study  casts  were  fabricated  and
mounted  on  a  semi-adjustable  articulator,  using  the
facial arch and recording the interocclusal relation by
means of working arches for the edentulous areas (Fig.
6). The diagnostic setup was performed by placing den-
ture teeth on the acrylic resin working bases, and the
prosthesis was then fitted in the patient’s mouth (Fig.
7). The aesthetic and occlusal outcome was satisfacto-
ry and the patient fully satisfied. 
Under general anaesthesia, the area was surgically pre-
pared, by a full palatal flap and the de-fattening of the
oversized palatal fat tissue mass (Fig. 8,9). 
Four titanium implants were simultaneously placed on
what  was  left  from  the  posterior  alveolar  maxillary
process – one normal-sized implant (3.5mm in diame-
ter and 13mm in length) in the right maxillary molar
area and three mini-implants (2.4mm in diameter and
13mm in length) in the area of the right and left maxil-
lary first molars (Fig. 9,10,11). In consultation with a
prosthodontist, the position and size of these implants
was decided by placing special transparent implant siz-
ing overlays on the panoramic radiograph, whereby we
took into account the dimensional changes that would
arise due to distortion. The degree of distortion was
calculated with the use of a diagnostic splint in which a
metallic radiopaque ball of known diameter was inte-
grated. 
   . 6:                                   .
Fig. 6: Diagnostic setup on the articulator.
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Fig. 7: Intraoral setup. 
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Fig. 8: Surgical removal of a fat tissue
mass from the palate. 
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Fig. 9: Surgical intervention with
simultaneous implant placement. 
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Fig. 10: Intraoral view of the mini-
implants. 
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Fig. 11: Panoramic radiograph after implant
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Upon their placement, all implants offered satisfactory
initial stability. A month later the fabrication of an over-
denture began; it would be retained on the three mini-
implants by means of ball-attachments (Fig. 12,13). The
final impression was taken with polyether. The implant-
retained  overdenture  improved  the  patient’s  facial
appearance and upper lip support (Fig. 14,15). More  -
over, a mandibular partial denture was fabricated. Four
months later the conventional implant was revealed,
while the internal surface of the denture was adjusted
to  accommodate  an  additional  ball-attachment  for
improved retention and stability.
The patient was re-examined 6 months, 1 year and 2
years  postoperatively.  There  were  no  overdenture-
related complications, all implants were stable and the
patient reported that he was satisfied with the den-
ture’s overall stability and retention. 
DISCUSSION
This clinical report points out the problems following
successive  operations  to  restore  gunshot  trauma
defects. Advanced surgical procedures such as the radi-
al flap that had been used to reconstruct the maxillary
defect  in  the  case  presented  here,  do  have  certain
advantages in terms of soft and hard tissue reconstruc-
tion. However prosthetic intervention is also necessary
to restore the dental arch and correct occlusal prob-
lems. Bone grafting and implant-supported fixed pros-
thesis  are  the  first  choice  treatments  in  such  cases
(Beumer et al. 1996, Nagby et al. 1999). Our patient
however rejected any procedure involving bone graft-
ing.
Alternative treatment options include the placement of
conventional  or  zygomatic  osseointegrated  implants
and the fabrication of implant-supported obturators or
overdentures (Umino et al. 1988, Lorant et al. 1994,
Roumanas et al. 1997, Weischer et al. 1997, Stevens et
al. 1998, Borlase, 2000, Higuchi, 2000, Balshi et al. 2002,
Uckan et al. 2005, Baig et al. 2010, Lethaus et al. 2010).
Zygomatic implants can reliably support a maxillofacial
prosthesis, while the resulting quality of life is compara-
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Fig. 12: Fabrication of the overdenture
with with ball-attachments. 
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Fig. 13: Intraoral view of the prosthesis. 
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Fig. 14: The patient post-treatment (en
face).
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Fig. 15: The patient post-treatment
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ble to that achieved through maxillary reconstruction
with autologous bone grafting (Landes, 2005). Torabi
et  al.  (2010)  presented  a  case  in  which  treatment
involved the fabrication of a partial denture with mixed
dental and implant-retained support. The fabrication of
a conventional maxillary obturator is another accept-
able option (Devlin and Barker, 1992, Kornblith et al.
1996, Rieger et al. 2003, Sipahi et al. 2007). However
in our case this approach could not be implemented
due to the severe mobility of the palatal flap and the
absence of the anterior alveolar ridge. 
Thus,  in  the  case  presented  here,  the  placement  of
micro-implants in the posterior maxillary region with-
out autologous bone grafting, and the fabrication of an
implant-retained overdenture was the most appropri-
ate option. These are small-diameter implants made of
a titanium alloy including a small amount of aluminium
and vanadium, which enhances the material’s strength
and resistance to long-term use. They are single piece
items  ending  with  an  integrated  O-ring  attachment
(Balkin et al. 2001, Shatkin et al. 2003 and 2007). They
offer rapid osseointegration and – unlike conventional
implants – can be loaded immediately; thus they were
initially used to retain transitory dentures while the con-
ventional  implants  and  bone  graft  would  be  healing
(Balkin et al. 2001, Bullard, 2002). They are mostly used
to improve denture retention in cases of severe alveo-
lar  ridge  resorption,  with  very  high  success  rates
(Griffits et al. 2005, Lazaridis et al. 2009). Their small
diameter also enables their use in narrow and sharp
alveolar ridges, where conventional implants are impos-
sible to place, as was the case in our patient (Shatkin et
al. 2003). These advantages also make them suitable for
supporting  implant-retained  overdentures  or  obtura-
tors in cases of defects, where immediate loading is
required for psychological and aesthetic reasons and
the osseous background is not suitable for convention-
al  implants  (Dilek  et  al.  2007,  Bohle  et  al.  2008).
Nevertheless, there are only a few references in the
international literature on the use of mini-implants in
defect reconstruction. Moreover, in the case presented
the use of mini-implants with integrated O-ring attach-
ments ensured stability and retention for the patient’s
prosthetic rehabilitation and reduced the level of pres-
sure exercised on the sensitive soft tissues. The den-
ture’s acrylic base was used to restore the missing soft
and hard tissues. The labial flanges were accordingly
shaped, to improve the patient’s profile and, more pre-
cisely, to support the upper lip. The implant-retained
denture and the partial denture that was fabricated for
the mandible, restored the patient’s occlusion and den-
tal arch and improved his mastication, articulation and
vocalisation. 
The relevant literature stresses the importance of oral
hygiene in keeping peri-implant tissues healthy (Jemt et    µ     ,      µ                                .
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al. 1989, Van Steenberghe et al. 1990). The patient was
given strict instructions on how to maintain his oral
hygiene and, 2 years later, there were no related com-
plications. The preoperative planning of implant place-
ment  is  also  essential.  The  patient’s  concerns  and
desired prosthetic result need to be taken into account
when making a decision on the surgical procedure that
will be used in defect reconstruction or bone grafting.
It is necessary that maxillofacial surgeons and maxillofa-
cial prosthodontists collaborate closely. The diagnostic
setup by the prosthodontist is another critical step, as
the  final  prosthetic  work,  number  and  position  of
implants need to be determined preoperatively, while
it also helps in the fabrication of the radiographic stent
(Drago,  1994,  Marinis  et  al.  2007,  Kelly  and  Drago,
2009, Bidra, 2010, Polyzois et al. 2011). Preoperative
radiographic  control  is  also  an  essential  part  of  the
treatment planning process; it can involve either CT
scanning with the use of a radiopaque stent taken from
the diagnostic wax-up, or a panoramic radiography with
radiopaque metal spheres to measure the distortion.
This way, the treatment team is in a position to evalu-
ate the bone’s quality and quantity, determine the most
suitable position and angle for each of the implants and
identify any pathologic lesions of the bone. 
In this clinical case, the detailed preoperative planning
and  assessment  helped  minimise  the  difficulties
involved in prosthetic rehabilitation. 
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